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The  international  register  of  physiologic  races  of  the  leaf  rust  of  wheat,  Puccinia 
recondita  Rob.  ex  Desm.  1  =  P.  rubigo-vera  (DC.)  Wint.  f.  sp.  tritici  (Eriks.)  Carl.  = 
P.  triticina  Erikss.],  was  established  in  1936  (6). 3  Since  that  time,  it  has  been  revised  at 
irregular  intervals  of  several  years  (7,  8,  9,  11)  with  the  last  revision  in  1955  (9).  The 
number  of  races  in  that  revision  was  163.  Since  that  time,  20  additional  races  have  been 
described,  all  from  collections  made  and  studied  in  western  Europe. 

No  attempt  will  be  made  here  to  cite  all  of  the  most  important  literature  on  physio- 
logic races  of  the  fungus  causing  the  leaf  rust  of  wheat.  Much  of  that  can  be  found  in  the 
fifth  revision  of  the  international  register  (9).  Here  attention  is  directed  only  to  the 
earlier  revisions  of  the  register  and  to  articles  describing  the  20  new  races. 

Races  numbered  164  to  181,  inclusive,  were  described  by  the  international  number  by 
Levine  and  Basile  in  1959  (12),  although  they  had  been  mentioned  by  culture  number  but 
not  described  by  Basile,  Leonori-Ossicini,  and  Zitelli  in  1958  (2)  and  by  Basile  (1)  in 
1959. 

Race  182  was  described  by  Hassebrauk  without  number  in  1957  (4,  5).  In  corre- 
spondence, Hassebrauk  has  stated  that  race  182  was  first  isolated  by  him  from  collec- 
tions made  in  1954  and  that  it  was  widespread  in  western  Europe  in  1957. 

Race  183  was  described  by  Freitas  (3)  in  Portugal  in  1955  under  the  laboratory 
culture  designation  B,  but  no  international  number  was  assigned  until  1959. 

The  types  of  infection  produced  on  the  eight  standard  differential  varieties  by  all  of 
the  183  physiologic  races  are  shown  in  Table  1.  In  most  cases  the  data  are  exactly  as 
received  from  the  author  describing  each  race.  However,  it  was  necessary  to  make 
slight  modifications  in  a  few  cases,  with  the  authors'  consent,  for  the  sake  of  clarity. 
The  key  for  the  identification  of  races  remains  partially  trichotomous  in  nature,  as  it 
has  been  in-all  revisions  since  1930. 

The  differential  varieties  are  the  eight  that  were  selected  as  standard  differentials  in 
1932  (10).  All  are  varieties  of  Triticum  aestivum  L.  (=  T.  vulgare  Vill.).  Four  of  them 
have  spring  habit  of  growth  while  the  remaining  four  have  winter  habit.  All  of  the  varie- 
ties are  awned.  Those  with  spring  habit  are  of  the  Asiatic  type  of  T_.  vulgare. 


'Cereal  Crops  Research  Branch,  Crops  Research  Division.  Agricultural  Research  Service,  U.  S.  Department  of  Agriculture,  in 
cooperation  with  the  Kansas  Agricultural  Experiment  Station. 

*  Pathologist,  Cereal  Crops  Research  Branch,  Crops  Research  Division,  ARS,  U.  S.  Department  of  Agriculture. 
'  Figures  in  parentheses  refer  to  Literature  Cited  at  end  of  this  article. 
*C.  I.  refers  to  accession  number  of  the  Crops  Research  Division,  ARS. 


Winter  varieties 


Spring  varieties 


Mediterranean  (C.  1  *  3332) 
Democrat  (C.  I.  3384) 

Hussar  (C.  I.  4843) 

Malakof  (C.  I.  4898) 


Carina     (C.  I.  3756) 

Brevit     (C.  I.  3778) 

Loros      (C.  I.  3779) 

Webster  (C.  I.  3780) 
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TABLE  1. — Type  of  infection  on  differential  varieties  of  Triticum  vulgare  caused  by- 
physiologic  races  of  Puccinia  recondita. 
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3++ 

177 

0 

r 

2 

4 

1 

1 

i-; 

1 

178 

1 

3 

3 

1- 

4 

2 

i++ 

3++ 

179 

0 

i 

0 

1 

1 

2 

3 

3 

180 

3- 

3+ 

1++ 

2+ 

3 

3 

2+ 

2+ 

181 

0 

3- 

3++ 

3++ 

3 

2 

2 

3+ 

182 

3 

0-2 

0 

4 

2 

3-4 

0-2 

183 

0 

2,3 

3- 

1,2 

2,3 

2,3 

2,3 

1 

The  key  for  the  identification  of  races  is  based  on  the  reaction  of  each  differential 
variety  to  infection  rather  than  on  the  type  of  infection  produced.  Each  plant  reaction 
therefore  included  several  infection  types  as  follows: 

Resistant  =  0,  0;,  0-1,  1,  1+,  2-,  2,  2+,  2++,  1-2,  0-2 

Intermediate 

or  variable  =  X,  1-3,  1-4,  2-3,  2-4,  1-X,  2-X,  X-3,  X-4 

Susceptible  =  3,  3+,  4-,  4,  4+,  3-4,  3-4+,  4-3 
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Infection  types  0  through  4  were  originally  described  for  leaf  rust  by  Mains  and  Jackson 
(13).  The  X  type  of  infection  was  first  described  by  Stakman  and  Levine  (14)  for  the  stem 
rust  of  wheat  but  also  has  been  used  for  the  same  general  type  of  infection  in  other 
cereal  rusts. 

The  183  races  described  here  are  not  the  result  of  studies  made  by  the  writer.  This 
register  is  mostly  a  compilation  of  results  reported  by  others,  either  in  publications  or 
in  personal  correspondence.  Except  for  minor  adjustments,  the  data  are  given  just  as 
they  were  originally  reported.  It  should  be  pointed  out  that  some  of  the  races  may  not 
actually  be  separate  races  but  only  ecotypes. 


Analytical  key  for  the  identification  of  physiologic  races  of  Puccinia  recondita 
determined  on  the  basis  of  their  parasitic  behavior  on  differential  varieties 

of  Triticum  vulgar e 

Race  No. 

Malakof  resistant 
Carina  resistant 
Brevit  resistant 
Webster  resistant 
Loros  resistant 

Mediterranean  resistant 
Hussar  resistant 


Democrat  resistant   1,  16  1 

Democrat  susceptible   124 

Hussar  susceptible 

Democrat  resistant   53 

Democrat  susceptible   179 

Mediterranean  susceptible 
Hussar  resistant 

Democrat  resistant   92 

Democrat  susceptible   15 

Hussar  intermediate  or  variable   34 

Hussar  susceptible   2 

Loros  intermediate  or  variable 

Mediterranean  resistant   74 

Mediterranean  susceptible   3 

Loros  susceptible 

Mediterranean  resistant 

Democrat  resistant   38 

Democrat  susceptible   33 

Mediterranean  intermediate  or  variable   44 

Mediterranean  susceptible 
Hussar  resistant 

Democrat  resistant   163 

Democrat  susceptible   1 6 1 

Hussar  susceptible  '   141 

Webster  intermediate  or  variable 

Hussar  resistant   90 

Hussar  intermediate  or  variable   136 


Webster  susceptible 
Loros  resistant 

Mediterranean  resistant 
Hussar  resistant 

Democrat  resistant   177 

Democrat  susceptible   170 


Can  be  separated  by  the  variety  Thew. 
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Race  No. 


Hussar  susceptible   173 

Mediterranean  susceptible   159 

Loros  susceptible 

Mediterranean  resistant 

Democrat  resistant   139 

Democrat  susceptible   175 

Mediterranean  susceptible   140 

Brevit  intermediate  or  variable 

Loros  resistant  63 

Loros  intermediate  or  variable 

Mediterranean  resistant  79 

Mediterranean  intermediate  or  variable   111 

Mediterranean  susceptible   102 

Loros  susceptible  32 

Brevit  susceptible 
Webster  resistant 
Loros  resistant 

Mediterranean  resistant 
Hussar  resistant 

Democrat  resistant   123 

Democrat  susceptible   169 

Hussar  susceptible-   120 

Mediterranean  susceptible 

Hussar  resistant   —  25 

Hussar  intermediate  or  variable  59 

Hussar  susceptible 

Democrat  resistant   165 

Democrat  susceptible  62 

Loros  susceptible 

Mediterranean  resistant 

Hussar  resistant   11 

Hussar  susceptible 

Democrat  resistant   14 

Democrat  susceptible  51 

Mediterranean  susceptible 
Hussar  resistant 

Democrat  resistant   156 

Democrat  susceptible  58 

Hussar  susceptible  61 

Webster  susceptible 

Mediterranean  resistant 
Hussar  resistant 

Democrat  resistant   168 

Democrat  susceptible   171 

Hussar  susceptible   164 

Mediterranean  susceptible 
Hussar  resistant 

Democrat  resistant   157 

Democrat  susceptible  176 

Hussar  susceptible   167 

Carina  intermediate  or  variable 
Brevit  resistant 

Hussar  resistant  46 

Hussar  susceptible   133 

Brevit  intermediate  or  variable 
Webster  resistant 

Mediterranean  resistant   132 

Mediterranean  intermediate  or  variable  98 
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Race  No. 


Webster  intermediate  or  variable 

Mediterranean  resistant   135 

Mediterranean  intermediate   137 

Mediterranean  susceptible  81 

Webster  susceptible 

Loros  intermediate  or  variable   138 

Loros  susceptible 

Democrat  intermediate  or  variable   142 

Democrat  susceptible  88 

Brevit  susceptible 

Webster  resistant   183 

Webster  intermediate  or  variable 

Mediterranean  resistant   106 

Mediterranean  susceptible  76 

Webster  susceptible 

Hussar  resistant   134 

Hussar  susceptible   166 

Carina  susceptible 
Brevit  resistant 
Webster  resistant 

Loros  resistant   153 

Loros  susceptible 

Hussar  resistant   154 

Hussar  susceptible   155 

Webster  susceptible 

Loros  resistant   174 

Loros  susceptible 

Mediterranean  resistant   18 

Mediterranean  susceptible  45 

Brevit  susceptible 
Webster  resistarit 
Loros  resistant 

Hussar  resistant   127 

Hussar  susceptible 

Democrat  resistant  56 

Democrat  susceptible   151 

Loros  susceptible 

Mediterranean  resistant 
Hussar  resistant 

Democrat  resistant   131 

Democrat  susceptible   178 

Hussar  susceptible 

Democrat  resistant   26,  95* 

Democrat  susceptible   158 

Mediterranean  intermediate  or  variable  78 

Mediterranean  susceptible 
Hussar  resistant 

Democrat  resistant  4 

Democrat  susceptible  84 

Hussar  susceptible  ■»  12 

Webster  intermediate  or  variable 
Mediterranean  resistant 

Hussar  intermediate  or  variable  72 

Hussar  susceptible  66 

Mediterranean  intermediate  or  variable 

Hussar  resistant  r  75 

Hussar  susceptible  71 


•Can  be  separated  by  the  variety  Thew. 
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Race  No. 


Mediterranean  susceptible 

Democrat  resistant  55 

Democrat  susceptible  85 

Webster  susceptible 

Loros  resistant   118 

Loros  susceptible 

Mediterranean  resistant 
Hussar  resistant 

Democrat  resistant   68,  96,  97* 

Democrat  susceptible   181 

Hussar  susceptible   107 

Mediterranean  intermediate  or  variable  87 

Mediterranean  susceptible 
Hussar  resistant 

Democrat  resistant  86 

Democrat  susceptible   143 

Hussar  intermediate  or  variable 

Democrat  resistant  73 

Democrat  susceptible   162 

Hussar  susceptible 

Democrat  intermediate  or  variable  67 

Democrat  susceptible  •  57 

Malakof  intermediate  or  variable 
Carina  resistant 

Mediterranean  resistant  36 

Mediterranean  susceptible   100 

Carina  intermediate   116 

Carina  susceptible 

Brevit  resistant  23 

Brevit  susceptible 
Webster  resistant 

Mediterranean  resistant 

Hussar  resistant  22 

Hussar  intermediate  or  variable  69 

Webster  susceptible  70 

Malakof  susceptible 
Carina  resistant 
Brevit  resistant 
Webster  resistant 
Loros  resistant 

Mediterranean  resistant 

Hussar  resistant   93 

Hussar  susceptible   17 

Mediterranean  susceptible 

Hussar  resistant  5 

Hussar  susceptible  52 

Loros  intermediate  or  variable   103 

Loros  susceptible 

Mediterranean  resistant 

Hussar  resistant  37 

Hussar  susceptible   128 

Mediterranean  susceptible 

Hussar  resistant   126 

Hussar  susceptible  28 


•Can  be  separated  by  the  variety  Thew. 
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Race  No. 


Webster  susceptible 
Loros  resistant 

Mediterranean  resistant 

Hussar  resistant   125 

Hussar  susceptible   121 

Mediterranean  susceptible 

Hussar  resistant  7 

Hussar  intermediate  or  variable  60 

Loros  susceptible 

Mediterranean  resistant 

Hussar  resistant  9 

Hussar  intermediate  or  variable   27 

Hussar  susceptible 

Democrat  resistant   31 

Democrat  susceptible  99 

Mediterranean  susceptible 

Hussar  resistant  35 

Hussar  susceptible   130 

Brevit  intermediate  or  variable 

Loros  intermediate  or  variable   110 

Loros  susceptible  83 

Brevit  susceptible 
Webster  resistant 

Mediterranean  resistant 

Hussar  resistant  50 

Hussar  susceptible  _  64 

Mediterranean  susceptible 

Hussar  resistant   105 

Hussar  susceptible  6 

Webster  intermediate   148 

Webster  susceptible 

Loros  resistant   119 

Loros  susceptible 

Mediterranean  resistant 

Hussar  resistant   152 

Hussar  susceptible   147 

Mediterranean  susceptible 

Hussar  resistant  —  8 

Hussar  susceptible   149 

Carina  intermediate  or  variable 

Brevit  resistant  41 

Brevit  intermediate  or  variable 

Webster  resistant  39 

Webster  intermediate  or  variable 

Loros  intermediate  or  variable   113 

Loros  susceptible 

Mediterranean  resistant  29 

Mediterranean  intermediate  or  variable 

Hussar  resistant  65 

Hussar  susceptible   101 

Mediterranean  susceptible  89 

Webster  susceptible 

Mediterranean  intermediate   112 

Mediterranean  susceptible  30 

Brevit  susceptible 
Webster  resistant 

Hussar  resistant   160 

Hussar  susceptible   109 
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Race  No. 


Webster  intermediate  or  variable 

Mediterranean  resistant   146 

Mediterranean  intermediate  or  variable  80 

Mediterranean  susceptible 

Hussar  intermediate  or  variable   104 

Hussar  susceptible   145 

Webster  susceptible  42 

Carina  susceptible 
Brevit  resistant 
Webster  resistant 

Mediterranean  resistant   182 

Mediterranean  susceptible 

Hussar  resistant   180 

Hussar  susceptible  40 

Webster  susceptible 

Loros  resistant  47 

Loros  susceptible 

Mediterranean  resistant 

Hussar  resistant   19 

Hussar  susceptible 

Democrat  resistant   13 

Democrat  intermediate  or  variable  24 

Mediterranean  intermediate  or  variable  48 

Mediterranean  susceptible 

Hussar  resistant   54 

Hussar  susceptible  21 

Brevit  intermediate  or  variable 

Hussar  resistant  82 

Hussar  susceptible  94 

Brevit  susceptible 
Webster  resistant 

Mediterranean  resistant 

Hussar  resistant  43 

Hussar  susceptible  49 

Mediterranean  susceptible 

Democrat  resistant   129 

Democrat  susceptible   144 

Webster  intermediate  or  variable 

Mediterranean  resistant   108 

Mediterranean  susceptible 

Hussar  resistant   114 

Hussar  susceptible   150 

Webster  susceptible 

Loros  resistant  91 

Loros  susceptible 

Mediterranean  resistant 

Hussar  resistant   10 

Hussar  susceptible 

Democrat  resistant  20 

Democrat  susceptible   117 

Mediterranean  intermediate   115 

Mediterranean  susceptible 
Hussar  resistant 

Democrat  resistant   172 

Democrat  susceptible   122 

Hussar  susceptible 

Democrat  susceptible  77 
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The  differential  varieties  Carina,  Brevit,  and  Hussar  are  known  to  give  different 
results  under  different  temperatures.  Hussar  in  particular  is  likely  to  give  resistant 
reactions  at  temperatures  of  70°  F.  or  lower  during  the  fall  and  winter  but  to  become 
intermediate  to  susceptible  to  the  same  race  as  the  temperature  rises  and  the  days 
become  longer  in  the  late  winter  and  spring.  The  remaining  five  differential  varieties 
are  much  more  stable  in  reaction  under  varying  conditions  of  temperature  and  light. 
They  seldom  vary  much  in  reaction  except  under  extremely  high  or  low  temperature 
and  light  conditions. 

It  also  should  be  emphasized  that  the  infection  types  shown  in  Table  1  are  averages 
of  several  readings.  For  this  reason  and  for  the  fact  that  variations  are  known  to  occur 
due  to  varying  environmental  conditions,  cultures  with  slight-to-moderate  differences 
in  infection  types  from  those  given  in  this  register  should  not  be  regarded  as  new  races. 

A  summary  showing  the  author  and  year  of  publication  of  all  races  described  to  date 
is  given  in  Table  2.  The  culture  and  race  designations  used  in  the  original  descriptions 
of  the  20  new  races  are  listed  in  Table  3. 


TABLE  2. — Information  on  original  descriptions,  place  and  year  of  discovery  or  report 

of  physiologic  races  of  Puccinia  recondita 


Physiologic 

Described  by 

Country  or  Area 

Year 

Races 

1     1  O 

A^q  i  no    qti  H     Top  Vcr \ti 

UI1_L  UcU.  O  Oct  Leo 

1  QOA 

1  T  0~\ 

v  ■"-  I  Lt  JL  Uc 

licb  otrx  11  £.111  upc 

■    .  3  " 

XO 

-Ljj-T  K  1  lid. 

IlUbbid 

o/ 

UOQOI I 

W  ill   ft  *~\  ~r~*  ~\  O 

DU-Lgaria 

OH 

1  oCIlclJ_dJvOW 

LnrllfldJiy 

OA 

Wa.~t6rh.ous6 

Australia 

1  QOQ 

on 

Johns  "ton 

unixea  oxaxes 

oa  sn 

dOIUlo  bCJIl    dllCl  IVU±±Ilt> 

QU 

Rl  ^7 

<-t  V\  o  n  "1         O -j-     i/mn n        *ani"l     T  aim  ~r~\ d 
OCIlclcLL  y    O  UdJillldJl  y    dJIU.    XjC  V  _LIlt? 

CIO 

ItaUu-LuSCU 

1  Q^O 

AO 

oi  DiJ_ia 

ixaly 

A"3 

Mcll  Ud. 

India 

64 

Rudorf ,  Job,  and  Rosensteil 

Argentina 

1933 

65 

Caldwell  and  Compton 

United  States 

1936 

66-75 

Roberts 

England,  Wales,  Portugal 

1936 

76-83 

Caldwell  and  Compton 

United  States 

1936 

84-86 

Sibilia 

Italy 

1936 

87-90 

Newton  and  Johnson 

Canada 

1936 

91 

Buchheim  and  Lissitzyna 

Russia 

1934 

92-94 

Hassebrauk 

Germany 

1937 

95-97 

Waterhouse 

Australia 

1929,  1932 

98-99 

Rashevskaya  and  Barmenkov 

Russia 

1935 

100 

Caldwell  and  Compton 

United  States 

1937 

101 

Newton  and  Johnson 

Canada 

1937 

102-105 

Caldwell  and  Compton 

United  States 

1931-1938 

106-108 

Mehta 

India 

1938 

109 

Verwoerd 

South  Africa 

1937 

110-113 

Caldwell  and  Compton 

United  States 

1940 

114 

Vallega 

Chile 

1941 

115,  116 

Rashevskaya  and  Barmenkov 

Russia 

1937 
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Physiologic 
Races 

Described  by 

Country  or  area 

Year 

117-121 

Barmenkov 

Russia 

1937 

122 

Vohl 

Europe 

1938 

123 

Asuyama 

Japan 

1939-19-40 

12-4-129 

Johnston 

United  States 

1935-1941 

130 

Newton  and  Johnson 

Canada 

1942 

131 

Johnston 

United  States 

1947 

132 

Mehta 

India 

1950 

133-138 

Waterhouse 

New  Zealand  and 
Australia 

1952 

139-142 

Brown  and  Johnson 

Canada 

1949 

143 

do 

do 

1952 

144-150 

Silva 

Brazil 

1951,  1952 

151-153 

Sibilia 

Italy 

1943 

154 

do 

Ethiopia 

1939 

155 

Hassebrauk 

Germany 

1952 

156 

Urries  and  Canamas 

Spain 

1952 

157-160 

Urries  and  Salazar 

do 

1953 

161 

Basils,  Leonori-Ossicini, 
and  Rosa 

Italy 

1954 

162 

Salazar 

Spain 

1954 

163 

Sibilia 

Italy 

1955 

164-181 

Levine  and  Basile 

do 

1959 

182 

Hassebrauk 

Germany 

1957 

183 

Freitas 

Portugal 

1955 

TABLE  3. — Authors  and  culture  numbers  used  in  describing  physiologic  races  to  which  the 
register  numbers  164  to  183,  inclusive,  have  been  assigned 


Race  No. 


Author  and  Citation 


Author's  culture 
or  race  number 


164 

Moses  N.  Levine  and  Rita  Basile 

R18 

165 

do 

R19 

166 

do 

R20 

167 

do 

R21 

168 

do 

R22 

169 

do 

R23 

170 

do 

R24 

171 

do 

R25 

172 

do 

R26 

173 

do 

R27 

174 

do 

R28 

175 

do 

R29 

176 

do 

R30 

177 

do 

R31 

178 

do 

R32 

179 

do 

R33 

180 

do 

R34 

181 

do 

R35 

182 

K.  Hassebrauk 

no  number 

183 

A.  P.  do  Carmo  e  Freitas 

B 
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